660 Answers to Odd-Numbered Questions

Review Exercises so 2% g LT 2
1. 36577 2. e'sec? (e") 3.3sin® x cos x ¥ Ea
3% + 1) cos x + 12y sin® x
_ ; 2 i a1, 22
4. —cotx 5.2sin (1 — 2r) 6. 2 ese” 3y + 1)
7 . 2 _upnap oy 2 —spap 8 5313
R RS 42, 5% Y + X Y=gy
3x +1 %‘r
8. — . 43, 32¢ ¥~
V2x + 1
44. y = 32 sin (%x)
9.3 sec (1+30) tan (1 +30)
2 V3o 5\V3
10. —49 tan (3 — 67) sec? (3 — 6°) 45. (2) y = T V3 by = s
11. —5x% esc 5x cot 5x + 2x esc Sx 3 |
x T T
Wolie >0 A 46. (a) y + 3:8(x——) (b)y+\[:ff(xf—>
2x 1+ ¢&* 3 8 3
14, —xe * + e " 15. ¢ 1 9
16. cot x, where x is an interval of the form (kmr, (k + 1) m), k even dlfyy= =i ¥ (yys dr—2
17, -— Biy= =25 8 Wg=te—s
cos T V1 — x? @)= =% P
2
it 49.y=x-2V2
4
- L ey 50.y13x+4'\/5
(r—7)n5
§Ly=ty 53
20. -8 ' In 8 Y=g
5, 200 X" 52.y=(1+V2)x - V2 -1- %ory ~ 2.414x — 3.200
: X . . " .
53.(a) lim f(x) = lim (sinax + bcosx) = band lim f(x) =
(2:29[x*In2 + xIn2 + 1] Jlim f(x) = lim ( ) Jim, £(x)
2 =+ )7 o Jim, (5x+3) = 3 Thus lim f(x) = £(0) = 3if and only if b = 3
(2x)2° (1 ; acosax — bsinx, x <0 '
r(, 42— _x_) (b) f'(x) = 5 SO The slopes match at x = 0
Va2 41 1\2 X2+ 1 . B
. if and only if @ = 5.
73 g (c) No. Although the slopes match, the function is not continuous.
L+ a2 54. (a) The function is continuous for all values of m, because the right-hand
i it limit as x — 0 is equal to f(0) = 0 for any value of m.
24. — = (b) The left-hand derivative at x = 0 is 2, and the right-hand derivative at
2 4 N/ )
L lul V1 = u x = 0 is m, so in order for the function to be differentiable at x = 0, m
t = 1 must be 2.
25 ———— +sec - —
lel Ve =1 2 55 (a)Forallx # 1 (h) Atx = 1
2 (c) Nowhere
26. — 2+ 2% + 2tcot"l 2t 56. (a) For all x  (b) Nowhere
1+ 442 (¢) Nowhere
27. cos™! 2 57.(a) [-1,1)U(1,3] (b)Atx =1 (c) Nowhere
5 L ese™ IV x 58.(a) [-3,3] (b) Nowhere (c) Nowhere
RV ] 59.(a) —cos x (b) 14x — 13 (&)2¢ — 3 (d)2r — 30¢°
29. —1 0 2 3
30.2(1 + smﬂ)(cusﬂ —sin@ — 1) 60. (a) S+ T 3t 2 (b1
1 —cosf {1 — cos 0)®
(c) =2t (d L
31 Forall x # 0 E W ez
32. For all real x ]
33.Forall x<1 61'(3)3’_4=_5(X72)
34. Forall x # 0 1
+2 b)y—2=—-(x—4
it . 3¢ )
x+3 1
| 1 ©y—2==(x—2
it 36. —E(xy)_i/5 ¥ 2( )
i 1
i 1 62.(a)y—3=—(x—1
!"I 37--201'#—2 )y 2( )
’ X X 1
I My-1=-=(x—3
- F y 5 )

2y(z + 1) ©y=3=-4x-1)
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dy (x+2P02x-3)%/ 5 8 2 81.(a) g'(x) = k+e** + f'(x),508'(0) = k + 3.
"dx +17)7. \x+2 2x+3 x+17 8"(x) = K2+ + f7(x), 50 8"(0) = K>~ 1.
n 5.8 (b) h'(x) = bsin (bx) f(x) + f'(x)cos (bx), so
64.l = (2 + 2)**S (ln (x* +2) + %) h'(0) = b-sin (0) + 3-cos (0) = 3. Note that
dx . , x4+ 2 h(0)=cos(0)'f(0):1'2:2, s0 the

65 {) Fix) = £orf(x) =X ip ‘ . tangent line has equation y — 2 = 3(x — 0).
2 2 dy e —e*

(b) f(x) = e¥or f(x) = Ce* BT 3

(© f(x) = e or f(x) = Ce™ By g

(d) f(x) = e*or f(x) = e Yor f(x) = Ce* + De™™* (b) a2 - .

(e) f(x) =sinxor f(x) = cosxor f(x) = Csinx + Dcos x dy el — ¢! ol i ol

i ©Atx =1,—=———=1I175andy = —— = 1.543. The

66. (a) —13/10 (b) —1/3 dx 2 2

() 1/10 (@) -1 tangent line has equation y — 1.543 = 1.175(x — 1).

(e) —2/3 fH—12 (d) The normal line has equation y — 1.543 = —0.851(x — 1).
67.(a) 5 mo (e) The tangent line is horizontal where dy/dx = 0; that is, where

©8 (@2 e* = ¢~ " This is true only at x = 0.

€4 ()1 83. (a) The domain of fis the interval (—1, 1).
68. V3 69.—1/6 i —2x 2x _

b = = the d =1;1):

70. (a) One possible answer: ®) f'(x) 1-x2 xX- on the domain (-1, 1)

The d in of f' is the interval (—1, 1).
x(t)=10cus(t+%) (¢) The domain of f' is the interval ( )

' v - - 2
S = @ £70x) = ( 22x ) _ 2 21) 22x(2x) _ 2(2x + ;) &5
b) 52 1 (x==1) (=" —1)
_ _ 9
Eg)) ;:I ;1?1_;‘2‘1 s=10 for all x in the domain of f, since (;2 —— > 0 for all x between
Velocity = —10 Ak
Speed = 10

Acceleration = 0

71.(a) A(—1,1); B(1, —1)
(b) C(~0.5,2); D(05, ~2) CHAPTER 5
72. () A(- V2, —2V2); B(V2,2V2)

73.(a) A(~2, -2) Section 5.1
(b) B(-1,-3)
74. At y-intercept (0, 2\6) the slope is ¥ QUIC.ZJT REVISien\(II\: x)5 = |
1. .
- 2NV4 — X
At y-intercept (0, —2\/5) the slope is M !
2 5. (c) 7.(d) 9. o0
3 11.(a) 1 (b) 1 (c) Undefined

At x-intercept (2 + 2\/5, 0) the slope is \/}/— :
3+1 .
Exercises 5.1

3
NE— 1 1. Minima at (—2,0) and (2, 0), maximum at (0, 2)
3. Maximum at (0, 5)

At x-intercept (2 — 2\f3, 0) the slope is

75.6 5. Maximum at x = b, minimum at x = ¢,; Extreme Value Theorem
76. Every sinusoid with amplitude A and period p is the graph of some equa- applies, so both the max and min exist.
. (27 . 7. Maximum at x = ¢, no minimum; Extreme Value Theorem doesn’t apply,
tion of the form y = A sin ?x + & | + D. The slope at any x is since the function isn’t defined on a closed interval.
dy oar Yar 9. Maximum at x = ¢, minimum at x = a; Extreme Value Theorem doesn’t
P A ? cos (?X * k)- Since the maximum value of cosine is 1, apply, since the function isn’t continuous.

1 5 g :
11. Maximum value is 7 + In4 at x = 4; minimum value is 1 at x = 1;

. . 2wA
the maximum slope is —. 1
B local maximum at (5, 2—1In 2)
77. Yes
; 13. Maximum value is In 4 at x = 3; minimum value is 0 at x = 0.

78. (a) P(0) =~ 1.339, so initially, one student was infected o &y
(b) 200 15. Maximum value is 1 at x = Z; minimum value is —1 at x = T;

(¢) After 5 days, when the rate is 50 students/day ! T
local minimum at (0, —_—); local maximum at (7, 0)

V2

2
79. (a) 3 4
() _3 17. Maximum value is 3% at x = —3; minimum value is 0 at x = 0.
27 [(0, 0) is not a stationary point]
80. —1/(3V/3) 19. Min value 1 at x = 2




